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httpHybrid repair of an abdominal aortic aneurysm
in a patient with a horseshoe kidney
Anthony Carnicelli, BA, Adam Doyle, MD, and Michael Singh, MD, Rochester, NY
Prior reports of conventional open abdominal aortic aneurysm repair in the setting of a horseshoe kidney have been
challenging and complicated by renal infarction, neuralgia, and collecting system disruption. We aimed to demonstrate
the efﬁcacy of an alternative repair method consisting of visceral debranching followed by endovascular aneurysm
repair. (J Vasc Surg 2013;57:1113-5.)The presence of a horseshoe kidney (HSK) often indi-
cates aberrant renal vasculature, which poses a unique set of
challenges in a patient with an abdominal aortic aneurysm
(AAA).1 Conventional treatment of such patients has used
open transabdominal, retroperitoneal, or endovascular
approaches.However, prior cases have demonstrated consid-
erable risks associated with these procedures, including
ischemic infarction and collecting system disruption.2,3 We
present a novel “hybrid” surgical approach to treat a patient
with HSK, aberrant renal vasculature, and AAA.
CASE REPORT
A 60-year-oldman was referred to our institution after an ultra-
sound detected an enlarging 5.25-cm infrarenal AAA. The aneu-
rysm was ﬁrst detected 6 years earlier, and during the past 12
months the diameter of the aneurysm had increased to 7 mm.
Having acknowledged the rate of aneurysm growth and after discus-
sion of the risk–beneﬁt analysis, the patient decided to undergo
repair. Past medical history revealed anHSK, obesity, benign hyper-
tension, hyperlipidemia, a 70-pack-year smoking history, and coro-
nary artery disease that previously had been treated with coronary
artery bypass graft. Preoperative computed tomographic angiog-
raphy revealed a 5.25-cm aneurysm and anHSK (Fig 1). Computed
tomographic angiography demonstrated a 5-mm left main renal
artery and a 5-mm right main renal artery, which perfused the supe-
rior poles of the HSK. Perfusion to the isthmus and the inferior half
of the HSK originated from a pair of 5-mm renal arteries originating
caudal to the inferior mesenteric artery.
After the establishment of informed consent and administra-
tion of anesthesia, a midline celiotomy was made for access to
the intra-abdominal compartment. After the external iliac arterythe Department of Surgery, Division of Vascular Surgery, University
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of the right colon. The two aberrant renal arteries emanating
from the body of the AAA and below the inferior mesenteric artery
were isolated. A 12-  6-mm Dacron graft was sewn in end to side
to the right external iliac artery. This was tunneled through the
base of the right mesocolon, anterior to the renal isthmus, and
both limbs were juxtaposed to the aberrant renal arteries (Fig 2).
End-to-end anastomoses to both renal arteries were created with
a 6-mm Dacron limbs. Graft patency and normal velocities were
conﬁrmed using duplex ultrasonography. The inferior mesenteric
artery was ligated at its origin, and a marking band was placed at
the level of the lowest renal artery. The ventral wall fascia was
closed in the standard manner.
Bilateral groin incisions weremade, needle access was obtained,
and a 5F sheath was inserted into each femoral artery. A bifurcated
Cook Zenith endograft was deployed from the left, and care was
taken to land the right iliac limb proximal to the debranching anas-
tomosis (Fig 3). Proximal and distal ﬁxation sites were set with
aCodaballoon.Patency of the single right andboth left renal arteries
as well as the superior mesenteric artery and the bypass graft
emanating from the right external iliac artery was conﬁrmed. There
was no apparent endoleak at the completion of the procedure. The
patient’s in-hospital recovery was uneventful, and he was discharged
home on postoperative day 5. Follow-up visits were performed at
postoperative days 29 and 43. Stent graft and debranching vessel
patency was conﬁrmed with ultrasound scanning. The residual sac
was stable, measuring 4.91  5.22 mm, and there was no evidence
of an endoleak. The patient’s blood pressure and renal function
were unchanged from baseline at the time of discharge, at 29 days,
and at 6 months.
DISCUSSION
The HSK is the most common congenital renal fusion
anomaly, with a prevalence that may be as high as one in
400.4 Up to 80% of patients with HSK have aberrant renal
vasculature consisting of one or more accessory renal
arteries taking their origins directly off the abdominal
aorta.1 In fact, a previous review of 176 patients with
both AAA and HSK revealed the mean number of renal
arteries to be 3.2 (range, 2-16).5 It follows that in patients
with AAA, the origins of these accessory branches may be
found at the site of the aneurysm. This scenario provides
an added layer of difﬁculty when attempting to treat the
aneurysm while maintaining proper renal perfusion.1113
Fig 1. Three-dimensional reconstruction of the 5.25-cm infrare-
nal abdominal aortic aneurysm (AAA) with aberrant renal arteries
originating from the anterior AAA wall and inferior to the inferior
mesenteric artery.
Fig 2. Intraoperative photograph of the debranching procedure.
The aberrant renal arteries were bypassed with a 12-  6-mm
Dacron graft originating from the right external iliac artery.
Accessory left renal vein (bold arrow) and isthmus of kidney
(arrow) are marked.
Fig 3. Schematic representation of endovascular abdominal aortic
aneurysm repair and 12-  6-mm Dacron graft from the right
external iliac artery to the aberrant renal arteries.
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uses either an open transabdominal or retroperitoneal
approach with the use of a carrel patch, reimplantation,
bypass, or ligation. Although effective, open repair has
been associated with signiﬁcant procedural risks. Adequate
exposure of the aneurysm and renal vasculature often poses
the greatest challenge. Ezzet et al2 documented the poten-
tial need to bisect the kidney at the renal isthmus in order
to gain access to the aorta, which may produce a disruption
in the collecting system and resultant urinoma.3 Neuralgia
and retrograde ejaculation resulting from operative trauma
to the pelvic neural plexus have also been reported after
isthmus bisection.3 Additionally, particular care must be
taken to avoid renal insufﬁciency and renal infarct as a result
of accessory renal artery ligation.
Endovascular aortic aneurysm repair (EVAR) has
provided an effective means of AAA treatment in appropri-
ately selected patients. Successful use of EVAR requires
adequate proximal and distal seal zones. In patients withHSK, the accessory renal arteries are often difﬁcult to navi-
gate because they may compromise the proximal seal zone.
Several methods may be implemented to overcome this
obstacle, including the use of snorkels, fenestrations, and
coverage; however, the multiple accessory renal branches
that are often present with HSK preclude the use of
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artery coverage is not ideal because renal ischemia and/
or endoleak may result. In addition to procedural chal-
lenges, EVAR may produce postoperative morbidity.
Kaplan et al6 describe a series of 12 HSK patients whose
EVAR procedures resulted in a total of 17 occluded acces-
sory renal arteries. Six of these 12 patients were found to
have small (<20%) postoperative segmental renal infarcts,
which actually may represent an underestimate in both
size and number due to limitations in the sensitivity of
computed tomography.6 Other analyses conﬁrm the
potential for larger infarcts up to one third the size of the
HSK.7 Chan et al8 concluded that sacriﬁcing accessory
renal arteries during EVAR did not cause any signiﬁcant
problems (renal insufﬁciency, hypertension, or endoleaks).
Although deﬁned guidelines for the management of acces-
sory renal arteries have yet to be established, minimizing
the risk of renal insufﬁciency and renal vascular hyperten-
sion is the ultimate goal. Individualizing the management
of accessory renal arteries is necessary. Larger accessory
arteries (>4 mm) and accessory arteries that perfuse a large
portion of the renal parenchyma should be preserved.
Patients with pre-existing renal insufﬁciency may also
beneﬁt from a more aggressive revascularization approach.
The contemporary “hybrid” approach to thoracic and
thoracoabdominal aortic aneurysm repair involving aortic
arch and visceral/renal debranching has resulted in accept-
able rates of mortality and paraplegia.9 With the demon-
strated feasibility of hybrid visceral debranching, it is
reasonable to consider this as an alternative approach to
reduce postoperative complications in AAA patients with
HSK and aberrant renal vasculature. In our case, initialdebranching of the accessory renal arteries followed by
EVAR proved to be an effective surgical strategy. Further
studies are needed to assess the potential for successful
long-term treatment of AAA with reduced morbidity of
both renal and delayed aneurysmal etiologies.
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